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Palaeoenvironmental Analysis based on Molluscan Fossil from
the Miocene Izumo Calcareous Sandstone Member
in Noto Peninsula, Central Japan®

Norio FUJI® and Kyoko YOSHIKAWA®

Abstract

In the western area of Central Noto Peninsula, the Neogene calcareous sandstones as the
Izumo, Sekinohana, Andaibara, Wajimazaki and Maenami members are distributed widely.
Among them, the Izumo calcareous sandstone member was studied from the viewpoint of
palaeontology of molluscan fossil, and its result is summarized as follows :

1)  The writers identified 23 genera and 26 species from the member.

2) Among these remains, main species are Nofoacmea schrenkii, Calyptraea mamilaris,
Fusitriton oregonensis, Fulgoraria sp., Epitonium nagaminensis, Fissidentalium yokoyamai,
Mytilus sp., Crenomytilus grayanus, Palliolum macrocheiricola, Chlamys coshibensis, Chlamys
crassivenia, Amussiopecten sp., Monia umbonata, Monia sp., Astarte hakodatensis, Leptaxinus
rotundata, Lucinoma annulata, Cardium sp., Tellina sp., etc.,, 19 species in total.

3) Judging from an ecological evidence of the autochthonous molluscan fossils, almost of
the palaeosedimentary basin were occupied by a bottom of sand and/or muddy sand, and in the
shallow areas around the basin, a bottom of rocky and/or gravel as suggested by Notoacmea,
Mytilus and Chlamys etc. was distributed locally.

The depth of this basin may be about 0 to 250 meters, and its water temperature is inferred
to be slightly cooler than the present, judging from the fossil as Fusitriton oregonensis,
Crenomytilus grayanus, Chlamys and Astarie hakodatensis etc.

4) Itisinferred that a geological age of the Izumo calcareous sandstone member may be an
early middle Miocene by molluscan and calcareous nannoplanktonic fossils.
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Notoacmea schrenkii (LISCHKE)

Calyptraea mamilaris (BRODERIP)

Fusitriton oregonensis (REFIEL)

Fulgoraria sp. .

Epitonium (Boreoscala) nagaminensis
OTUKA

Fissidentalium (Fissidentalium) yo-
koyamai (MAKIYAMA)

Mytilus sp.

Crenomytilus grayanus (DUNKER)

Palliolum (Delectopecten) macrocheiricola
Hage

Chlamys coshibensis (YOKOYAMA)

Chlamys crassivenia (YOKOYAMA) OTUKA

Amussiopecten sp.

Monia umbonata (GOULD)

Monia sp.

Astarte hakodatensis YOKOYAMA

Leptaxinus retundata (YOKOYAMA)

Lucinoma annulata (REEVE)

Cardium sp.

Tellina sp.
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HET 572852, “Check List and Bibliogra-
phy of the Recent Marine Mollusca of Japan”
{Tokubei Kuropa and Tadashige HABE, 1952)
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75 NRUB?D 6 R4 T, Nold#fEH, Nt
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Gastropoda
Notvacmea schrenkii —|10|1.64 > T < 22-41] -40 C
Calyptraea mamilaris —13(0.49 _ v -2 LT T 323 z
Euspira sp. — | 4(0.65 42-46 -72
Fusilrilon oregonensis —|1]0.16 oL C LT 2T T | 3859 36-50 | C
Fulgoraria sp. —[1(0.16 ool e 23-42 | -42
Epitonium nagaminensis —|1]0.16 oo -0-39 1 -42 C
Siphonalia sp. —|110.16 Y -0-41 | -41 | CC
Scaphopoda
Fissidentalium yokovamai —[1]0.16 = = 33-34
Denialium sp. —|44(7.19 SRV ~0-42 | -42 [T
Pelecypoda
Mpytilus sp. — [100.00) 5 [213.431C (. 14-51 -46 | C
Grenomytilus gravamus — 1100.00] — | 3 [0.491C oo 38-51 | -46 [C a7
Palliolam macrocheivicola ~ |160.00} — | 34 [ 5.56 LT 035 46 LY
Chlamys cosibensis — o000 — | 3 | 0.0 S ERe 055 | 51 | oo ||
Chlamys crassivenia — 1160.00| — | 7 | 1.15 aQCcC -0-55 | -51 |CC | T
Chiamys sp. — [100.00| 20 | 3 | 0.49 d4C ; -0-55 | -51 (OC) I | kg
Aequipeclen vesiculosus — |100.00| — | 1 {0.16 - =T 71 29-36 G
Amussiopecten sp. 2.17|97.83| — | 46| 7.52 Z
Monia umbonata — [100.00{ —{ 1 ]0.16 0 RCRURSEVRVEON B C 334
Monia sp. — 1100.00} — | 10] 1.64 31-57 | 38-46
Anomia sp. — 100.00) — | 1 | 0.16 oL 2342 | 45 |CC
Astarte hakodatensis — {160.00| — | 5 | 0.82 . SR 31-45 | 40-42 {CC | T
Lepiaxinus rotundata — {100.00| — | 15| 2.45 oo 34-38 | 36-37 Cl
Lucinoma annulata 14.63/85.37| — 41 [ 6.70 T 3141 | 41 {2
Cardium sp. 3.34196.66| — {32953.76 IR -0-41 | -51 Cle
Mactra sp. — {100.00| — | 8 | 1.31 DAV -0-69 | 46 [T | T
Tellina sp. — 1100.00| — | 18 | 2.94 -0-72 -72
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NEPEFLIIERICE->TIRELELN2D
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H237, AELOENLL-BR, AKESF
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B L NKIBIR, —MRICHEL ) V&L -
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DHFIZBHEROEL LN DD &5, L
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BHWERBOLEHR (Bukry, 1975 ; MARTINI,
1971), MERARRUENEREZHRIET S (4
ZH), MIERDETRICEEL Tid, BERGAREN
and VAN COUVERING {1974), Bukry (1973 b),
GARTNER (1972, 1973), THEYER and HAMMOND
(1974) DER #HBFEL 72 MArRTINI (1976), &
UF BUKRY (1975) O fE2s%ic 72, & B,
MARTINI & UF BUKRY [ & o #a 0 4548 ) B4 12
RETFOHEND S,
WERDFFRIC & T, HERIKEWER O
BERISRBIFTEIRES, PHIFHi R EiIcAEL
THEvbnTwa (M, 1977), &I A%,
A RICBITEEIMENEZHERICLD E, &
BOERRIIHEIFFEHE DD LI LW e #E
ENnz, 2542, AIKEF Y /{LENEEIZ L
i, R OME R PRI S 2 Y,
ZHUTEAYE (1977) o X B X EGIRTEALIRIIC %
b, LW -T, ZHOAKEF> /{bEIZE S
MEIL, ERLZEROBE, RUAFERICEHIT
5RtAP NEEFEROTNELFELT
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L) BRe BRI FELA LI LBEI N T
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IR
ft A i (MYBP)| ¥ ft
Coccolithus miopelagicus # (Bukry, 1975) 14.0~13.4
HERKEWER - — — AR A
NNG6 Discoaster exilis # (Martini, 1971) 14.0~13.0
Coccolithus miopelagicus # (Bukry, 1975) 14.0~13.4
CRAEKRENERE - — — A T4 A
NNS6 Discoaster exilis # (Martini, 1971) 14.0~13.0
Helicopontosphaera ampliaperta # . .
BB ~Sphenolithus heteromorphus # (Bukry, 1975) 17.0~14.0 ﬁﬁ%ﬁfpi?‘?ﬂ{&ﬁﬁ
Emgm;%}g NN4 Helicopontosphaera ampliaperta % 18.5~14.0 4R
~NN5 Sphenolithus heteromorphus # (Martini, 1971) . .
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%£4 FIRHEF > /{bE% (BUKRY, 1975) 20 AREREWERRROL (BbH, 198D
£ | mne ft@% (BUKRY. 1975) woo®R o kB w B %
{m.y) Ceratolithus Triquetrorhabdulus
tricorniculatus TUgosus
5.6 Discoaster quinqueramus Mg
Ceratolithus i
Discoaster primus : « 4
6.6 quinqueramus Dieomator Ceratolithus primus # B3
| berggrenii Discoaster berggrenii )51
7.6 Discoaster Discoaster surculus 435,
7.54 Discoaster NeOrectus | niscoaster neorectus kit
. neohamatus Discoaster Discoaster loeblichii oy H#,
bellus
11.04 | Discoaster hamatus > #is
Catinaster el
. calyculus
12.04 Discoaster hamatus - Catinaster calyculus i3
Helicopontosphaera
hamptneri
13.04 # Discoaster hamatus M 3
Catinaster coalitus
13.24 Catinaster coalitus » i3
Discoaster .
13.4- " Discoaster kugleri Discoaster kugleri m 3
. t exigis Coceolithus Cyclicargolithus floridanus Mg 35 L
miopelagicus = 7
14.04 Sphenolithus heteromorphus M #&i& A ™
Sphenolithus heteromorphus - - vooe e 1|8y
0 Cyclococcolithina macintyrei ¢y i3 A
15.04 Discoaster deflandrei 7 7 £ #h )
Helicopontosphaera ampliaperta
17.54 Sphenolithus heteromorphus ¥
Sphenolithus belemnos
18.04 Sphenolithus belemnos »
Triquetrorhabdulus Discoaster
carinatus druggii
#5 FEIRET > /{bA#H (MARTINL 197]) o ¥0< ERAREWEROBRONE (ksH, 1981)
£ Hlw on {tE% (MARTINI. 1971) wooO® o &5 B e & £
NN12 Ceratolithus
(m.y.) tricorniculatus #
5.0 % Discoaster quinqueramus MR
NN11 Discoaster
quinqueramus #f
9.5+ Discoaster quinqueramus MH3R
#g | NN10 Discoaster
. calcaris #
11.04 Discoaster hamatus ik
— NN8 Discoaster hamatus #
12.04 i3 Discoaster hamatus 3
¢ | NN8 Catinaster coalithus #
12.24 Catinaster coalitus )3
i NN7 Discoaster kugleri #
13.04 # Discoaster kugleri »H# @ = -
7 | NN6 Discoaster exilis #f ET‘ ’;?l
14.04 Sphenolithus heteromorphus D& .
|| NN5 Sphenolithus o
" heteromorphus % o,
17.04 e Helicopontosphaera ampliaperta O " £
NN4 Helicopontosphaera 2
4 | ampliaperta # - i
18.54 Sphenolithus belemnos 7 #f
NN3 Sphenolithus belemnos #
19.0+ Triquetrorhabdulus carinatus D&
o NN2 Discoaster druggi %#
20.5 Discoaster druggi NHH
NN1 Triquetrorhabdulus
carinatus #
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b, Thick sk, BEUMMERICBITLES
P LRI ORI EE, RUBESHMNE
BeReswaRsEr»roiE3, wThI
Sphenolithus heteromorphus "EHRL TEY,

ZNLDBIINN 5 Sphenolithus  heteromor-
phus F (MARTINI, 1971) SN & NDB &)

(B 5, 1979). = @ N N 5 Sphenolithus
heteromorphus i3, FIHAREHER ~FHIFH
HADBRICAHE 5, MR THERROBRET %
T HERKEWERIC W, XE&
DEHRTAIAIKRE S /LA D HIC,
Sphenolithus heteromorphus H<BH LN H -
7 Eds, LEROEINHEMAERICBITARIU
REE, RUBEAMESWERERLIVHL Y
BRROBTH»2LEZ2 605, 2%, HER
IKEWEBOE R, tBEOERERFICE
T AREBIFT#EAD B LFNEE 7 2 T8
hb, i, BOEMAICLZEFHRE
BERDBEHEREKECFEL Tviev,

U EnswErmfokitick ), HERKRED
58, tRAKEWEE, MHROKENER
DHERAR, ENER, HEOME, RUEL
WRAMOBEEF * DBEL* ERTE, &
4 RUOERSDL I B,

4 & @

BABFRICEL TRET 28BBEENFR
BB BATIC S T 2 FE SR P EH#HOH
ERKREWER» LERT 3 BRILAICOWT
F3E L 728,

)23E 26 BRRIbLAEVFRREN (R2),
2) INHEELAEN S bT, EhHEE,
Notoacmea rchrenkii, Calyptraea mamilaris,

Fusitriton oregomnensis, Fulgoraria sp.,

Epitonium nagaminensis, Fissidentalium
yokoyamai, Mytilus sp., Crenomytilus
grayanus, Palliolum wmacrocheiricola,

Chlamys coshibensis, Chlamys crassivenia,
Amussiopecten sp., Monia umbonata, Monia
Sp., Astarte hakodatensis, Leptaxinus rotun-

data, Lucinoma annulata, Cardium sp.,
Tellina sp. %2 ¥ 19 TH 5,

3) ARENREILED ) T, BROBHEE -
B - TR E NSRRI b o R &
RND2EBPILE S ERICHE T2 L, 4D
BEER, WE~BDRETH-2H, 2D
BB ok ic i3, Notoacmea, Mpytilus,
Chlamys % * DHEE» LEHEL W L ERIE
TholeZ LHHEZINS,

72, LREOMEMAMOKRIIILEN, ~
N, (0~250m) Th-7eHEIN, K
4, Fusitriton orvegonensis, Crenomytilus
grayanus, Chlamys, B U Astarte hakodaten-
sis W FRAENEREOHEKEL N LTS L
MR T2 BHOTEETH Z Lo b BN
BB TRELNVLERTH %2
2% (-

4) BEFOHEERRICO WL, BRRANDEHE
BEELTWEIZ Lo b FHiFHitn L
Nig, BEF TN THTREEIDH D,

AiGH b ofho{ba, BRICERES > /16
Fizks e, PHPHFHOMEELEEZINS
ENZELBBILENENEHFAT S,
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PLATE

1cm

1cm

Fulgoraria sp.

Siphonalia sp.

Epitonium (Boreoscala) nagaminensis OTUKA
Fusitriton oregonensis (REFIEL) , 7X K F

Euspira sp., A HA N 4L F ooy
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PLATE 1I

1cm

1cm

1—2 Calyptraea mamilaris (BRODERIP)

3 Dentalium sp.
4 Fissidentalium (Fissidentalium) yokoyamai (MAKIYAMA) , X 2 YV / #' 4

5—6 Notoacmea schrenkii) LISCHKE) , 74 4 4
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PLATE 1II

1 Chiamys sp.
2—4 Chilamys crassivenia (YOKoYAMA) OTUKA
5 Chlamys cosibensis (YOKOYAMA)

6 Aequipecten vesiculosus {DUNKER) , £ 3 744
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PLATE 1V
0 1cm 0 1cm
SR

1—4 Lucinoma annulata (REEVE) , Vv ¥# 4 £ F %
5 Tellina sp.
6 Lepiaxinus rotundata (YOKOYAMA) , =/} 74
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PLATE V

0 cm

1—2 Astarte hakodatensis YOKOYAMA, N2 F T > 5+ 74
3—5 Cardium sp.
6 Awnomia sp.
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2 T X

et i

’

Monia umbonata {GOULD)

Monia sp.

1—2

Palliolum (Delectopecten) macrocheiricola HABE, /~1) +5°L a4

Mytilus sp.

4
5
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PLATE VI

1—2 Crenomytilus grayanus (DUNKER) , =/ 4 #' 4
3—6 Mactra sp.
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PLATE VI

acm

-

1—2 Amussiopecten sp.
3—4 HAOE

5—6 w=of

7—8 HiE
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PLATE IX

1—2 RAXxHA
3 HEH A
4 ERREN
5 R AR



